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DETAILED ACTION 
Response to Amendment 

Applicant's request for reconsideration of the finality of the rejection of the last 
Office action is persuasive and, therefore, the finality of that action is withdrawn. 

Response to Arguments 
Applicant's arguments with respect to claim1-46 and 49-50 have been 
considered but are moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 37, 38, 40 and 41 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Agarossi ("An effective Non Linear Receiver for high density optical disk", 
IEEE Global Telecommunications Conference, 1998. GLOBECOM 98. The Bridge to 
Global Integration. IEEE Volume 6, 8-12 Nov. 1998 Page(s): 3374 - 3378 vol.6). 

As per claims 37 and 40, Agarossi discloses receiving a signal including linear 
and non linear components (pages 3375-3376 sections 3 and 3.1); estimating, in a non 
linear channel estimator, the expected values of the received signal (pages 3375-3376 
sections 3 and 3.1); computing the branch metrics based on the expected values of the 
received signal (pages 3375-3376 sections 3 and 3.1); providing the computed branch 
metrics to a Viterbi decoder (pages 3376-3377 section 3.2); and Viterbi decoding the 
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received signal using the branch metrics provided to the Viterbi decoder (pages 3376- 
3377 section 3.2). 

As per claims 38 and 41, Agarossi discloses providing the value of the received 
signal to a Volterra kernel estimator (abstract; figure 1; and pages 3375-3376 sections 
3- 3.2); and computing the expected value sent based on the output of the Volterra 
kernel estimator (abstract; figure 1; and pages 3375-3376 sections 3- 3.2). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sands ("Non-linear identification on the digital magnetic recording channel", Twenty- 
Fifth Asilomar Conference on Signals, Systems and Computers, 4-6 Nov. 1991 
Page(s):6 - 10 vol.1), in view of Sakaguchi (US 4747094) 

As per claim 1 , Sands discloses a method for modeling the behavior of a data 
channel the method comprising determining a sequence of data input to the data 
channel (figure 1 x k pages 6-7 section 2.1); using at least part of the sequence of data 
input to the data channel as an index to a channel model value (figure 1 x k pages 6-7 
section 2.1); sampling the data after it has passed through the channel to produce a 
sampled value (figure 1 y k pages 6-7 section 2.1); comparing the channel model value 
with the sampled value (figure 1 y k -y k pages 6-7 section 2.1); and adjusting the 
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channel model value based on the results of the comparison between the channel 
model value and the sampled value (page 9 section 2.6). Sands doesn't specifically 
disclose the use of the method for a optical fiber channel. Sakaguchi discloses optical 
filber channels (abstract and column 3 lines 47-64). Sands and Sakaguchi Sands are 
analogous art because they are from the same field of endeavor. At the time of the 
invention, it would have been obvious to a person of ordinary skill in the art to 
incorporate nonlinear estimator disclosed by Sands in the optical fiber channel 
disclosed by Sakaguchi. The suggestion/motivation for doing so would have been to 
minimize the means-squared error (Sands abstract). Therefore, it would have been 
obvious to combine Sands and Sakaguchi to obtain the invention as specified in claim 
1. 

As per claim 2, Sands and Sakaguchi disclose claim 1. Sands also discloses 
determining a sequence of data input to the data channel comprises determining the 
last N bits input to the channel (figure 1 x k pages 6-7 section 2.1). Sands and Sakaguchi 
Sands are analogous art because they are from the same field of endeavor. At the time 
of the invention, it would have been obvious to a person of ordinary skill in the art to 
incorporate nonlinear estimator disclosed by Sands in the optical fiber channel 
disclosed by Sakaguchi. The suggestion/motivation for doing so would have been to 
minimize the means-squared error (Sands abstract). Therefore, it would have been 
obvious to combine Sands and Sakaguchi to obtain the invention as specified in claim 
2. 
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As per claim 3, Sands and Sakaguchi disclose claim 2. Sands inherently 
discloses where N=5 (pages 6-7 section 2.1). Sands and Sakaguchi Sands are 
analogous art because they are from the same field of endeavor. At the time of the 
invention, it would have been obvious to a person of ordinary skill in the art to 
incorporate nonlinear estimator disclosed by Sands in the optical fiber channel 
disclosed by Sakaguchi. The suggestion/motivation for doing so would have been to 
minimize the means-squared error (Sands abstract). Therefore, it would have been 
obvious to combine Sands and Sakaguchi to obtain the invention as specified in claim 
3. 

As per claim 4, Sands and Sakaguchi disclose claim 1. Sands discloses that the 
sampling of the data after it has passed through the channel to produce a sampled 
value comprises producing a real number representing the sampled value (y^, pages 6- 
7 section 2.1). Sands and Sakaguchi Sands are analogous art because they are from 
the same field of endeavor. At the time of the invention, it would have been obvious to 
a person of ordinary skill in the art to incorporate nonlinear estimator disclosed by 
Sands in the optical fiber channel disclosed by Sakaguchi. The suggestion/motivation 
for doing so would have been to minimize the means-squared error (Sands abstract). 
Therefore, it would have been obvious to combine Sands and Sakaguchi to obtain the 
invention as specified in claim 4. 

As per claim 5, Sands and Sakaguchi disclose claim 1. Sands discloses 
adjusting the channel model value further comprises adjusting the channel model value 
according to an LMS (Least Means Squared) algorithm (page 9 section 2.6). Sands and 
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Sakaguchi Sands are analogous art because they are from the same field of endeavor. 
At the time of the invention, it would have been obvious to a person of ordinary skill in 
the art to incorporate nonlinear estimator disclosed by Sands in the optical fiber channel 
disclosed by Sakaguchi. The suggestion/motivation for doing so would have been to 
minimize the means-squared error (Sands abstract). Therefore, it would have been 
obvious to combine Sands and Sakaguchi to obtain the invention as specified in claim 
5. 

As per claim 6, Sands and Sakaguchi disclose claim 1. Sands discloses 
adjusting the channel model value further comprises adjusting the channel model value 
until it converges (page 9 section 2.6). Sands and Sakaguchi Sands are analogous art 
because they are from the same field of endeavor. At the time of the invention, it would 
have been obvious to a person of ordinary skill in the art to incorporate nonlinear 
estimator disclosed by Sands in the optical fiber channel disclosed by Sakaguchi. The 
suggestion/motivation for doing so would have been to minimize the means-squared 
error (Sands abstract). Therefore, it would have been obvious to combine Sands and 
Sakaguchi to obtain the invention as specified in claim 6. 

As per claim 7, Sands and Sakaguchi disclose claim 6. Sands discloses 
comprising converting the look up table into Volterra Kernels (pages 6-7 section 2.1). 
Sands and Sakaguchi Sands are analogous art because they are from the same field of 
endeavor. At the time of the invention, it would have been obvious to a person of 
ordinary skill in the art to incorporate nonlinear estimator disclosed by Sands in the 
optical fiber channel disclosed by Sakaguchi. The suggestion/motivation for doing so 
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would have been to minimize the means-squared error (Sands abstract). Therefore, it 
would have been obvious to combine Sands and Sakaguchi to obtain the invention as 
specified in claim 7. 

As per claim 8, Sands and Sakaguchi disclose claim 7. Sands discloses 
converting the look up table into Volterra Kernels using a Hadamard transform (page 7 
section 2.2). Sands and Sakaguchi Sands are analogous art because they are from the 
same field of endeavor. At the time of the invention, it would have been obvious to a 
person of ordinary skill in the art to incorporate nonlinear estimator disclosed by Sands 
in the optical fiber channel disclosed by Sakaguchi. The suggestion/motivation for doing 
so would have been to minimize the means-squared error (Sands abstract). Therefore, 
it would have been obvious to combine Sands and Sakaguchi to obtain the invention as 
specified in claim 8. 

As per claim 9, Sands and Sakaguchi disclose claim 7. Sands discloses 
adjusting the Volterra Kernels based on the results of the comparison between the 
channel model value and the sampled value (page 9 section 2.6). Sands and Sakaguchi 
Sands are analogous art because they are from the same field of endeavor. At the time 
of the invention, it would have been obvious to a person of ordinary skill in the art to 
incorporate nonlinear estimator disclosed by Sands in the optical fiber channel 
disclosed by Sakaguchi. The suggestion/motivation for doing so would have been to 
minimize the means-squared error (Sands abstract). Therefore, it would have been 
obvious to combine Sands and Sakaguchi to obtain the invention as specified in claim 
9. 
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As per claim 10, Sands and Sakaguchi disclose claim 9. Sands discloses 
eliminating the insignificant Volterra Kernels (pages 7-8 section 2.4). Sands and 
Sakaguchi Sands are analogous art because they are from the same field of endeavor. 
At the time of the invention, it would have been obvious to a person of ordinary skill in 
the art to incorporate nonlinear estimator disclosed by Sands in the optical fiber channel 
disclosed by Sakaguchi. The suggestion/motivation for doing so would have been to 
minimize the means-squared error (Sands abstract). Therefore, it would have been 
obvious to combine Sands and Sakaguchi to obtain the invention as specified in claim 
10. 

As per claim 1 1 Sands discloses a method for modeling the behavior of a data 
channel the method comprising determining a sequence of data input to the data 
channel (figure 1 x k pages 6-7 section 2.1); determining a Volterra Series representation 
of the channel (figure 1 pages 6-7 section 2.1); accepting at least part of the sequence 
of data input to the data channel into the Volterra series representation of the channel to 
produce a channel model value (figure 1 pages 6-7 section 2.1); sampling the data after 
it has passed through the channel to produce a sampled value (figure 1 y k pages 6-7 
section 2.1); comparing the channel model value with the sampled value (figure 1 y k - y k 
pages 6-7 section 2.1); and adjusting the channel model value based on the results of 
the comparison between the channel model value with the sampled value (page 9 
section 2.6). Sands doesn't specifically disclose the use of the method for a optical fiber 
channel. Sakaguchi discloses optical filber channels (abstract and column 3 lines 47- 
64). Sands and Sakaguchi Sands are analogous art because they are from the same 
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field of endeavor. At the time of the invention, it would have been obvious to a person 
of ordinary skill in the art to incorporate nonlinear estimator disclosed by Sands in the 
optical fiber channel disclosed by Sakaguchi. The suggestion/motivation for doing so 
would have been to minimize the means-squared error (Sands abstract). Therefore, it 
would have been obvious to combine Sands and Sakaguchi to obtain the invention as 
specified in claim 1 1 . 

As per claim 12 Sands discloses accepting a most recent value of the sequence 
of data input to the data channel (x k pages 6-7 section 2.1); accepting the most recent 
value of the sequence of data input to the data channel into a first FIR (Finite Impulse 
Response) filter (page 9 section 3); accepting a product of the most recent value of the 
sequence of data input to the data channel and a second most recent value of the 
sequence of data input to the data channel into a second FIR (page 9 section 3); and 
summing an output of the first FIR and output of the second FIR to form the channel 
model value (page 9 sections 2.6 and 3). Sands and Sakaguchi Sands are analogous 
art because they are from the same field of endeavor. At the time of the invention, it 
would have been obvious to a person of ordinary skill in the art to incorporate nonlinear 
estimator disclosed by Sands in the optical fiber channel disclosed by Sakaguchi. The 
suggestion/motivation for doing so would have been to minimize the means-squared 
error (Sands abstract). Therefore, it would have been obvious to combine Sands and 
Sakaguchi to obtain the invention as specified in claim 12. 

As per claim 13 Sands discloses accepting a most recent value of the sequence 
of data input to the data channel (x* pages 6-7 section 2.1); accepting the most recent 
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value of the sequence of data input to the data channel into a first FIR filter (page 9 
section 3); accepting a product of the most recent value of the sequence of data input to 
the data channel and the second most recent value of the sequence of data input to the 
data channel into a second FIR (page 9 section 3); accepting a product of the most 
recent value of the sequence of data input to the data channel and a third most recent 
value of the sequence of data input to the data channel into a third FIR (page 9 section 
3); and summing an output of the first FIR and output of the second FIR and output of 
the third FIR to form the channel model value (page 9 sections 2.6 and 3). Sands and 
Sakaguchi Sands are analogous art because they are from the same field of endeavor. 
At the time of the invention, it would have been obvious to a person of ordinary skill in 
the art to incorporate nonlinear estimator disclosed by Sands in the optical fiber channel 
disclosed by Sakaguchi. The suggestion/motivation for doing so would have been to 
minimize the means-squared error (Sands abstract). Therefore, it would have been 
obvious to combine Sands and Sakaguchi to obtain the invention as specified in claim 
13. 

As per claim 14 Sands discloses accepting a most recent value of the sequence 
of data input to the data channel (x* pages 6-7 section 2.1); accepting the most recent 
value of the sequence of data input to the data channel into a first FIR filter (page 9 
section 3); accepting a product of the most recent value of the sequence of data input to 
the data channel and the second most recent value of the sequence of data input to the 
data channel into a second FIR (page 9 section 3); accepting a product of the most 
recent value of the sequence of data input to the data channel and a third most recent 
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value of the sequence of data input to the data channel into a third FIR (page 9 section 
3); accepting a product, the product being the most recent value of the sequence of 
data input to the data channel and the two next most recent data input, into a fourth FIR 
(page 9 section 3); and summing an output of the first FIR and output of the second FIR 
and output of the third FIR and output of the fourth FIR to form the channel model value 
(page 9 sections 2.6 and 3). Sands and Sakaguchi Sands are analogous art because 
they are from the same field of endeavor. At the time of the invention, it would have 
been obvious to a person of ordinary skill in the art to incorporate nonlinear estimator 
disclosed by Sands in the optical fiber channel disclosed by Sakaguchi. The 
suggestion/motivation for doing so would have been to minimize the means-squared 
error (Sands abstract). Therefore, it would have been obvious to combine Sands and 
Sakaguchi to obtain the invention as specified in claim 14. 

As per claims 15-18 Sands discloses the difference between the channel model 
value and the output of the channel is used to update all the FIRs (page 9 section 2.6). 
Sands and Sakaguchi Sands are analogous art because they are from the same field of 
endeavor. At the time of the invention, it would have been obvious to a person of 
ordinary skill in the art to incorporate nonlinear estimator disclosed by Sands in the 
optical fiber channel disclosed by Sakaguchi. The suggestion/motivation for doing so 
would have been to minimize the means-squared error (Sands abstract). Therefore, it 
would have been obvious to combine Sands and Sakaguchi to obtain the invention as 
specified in claims 15-18. 
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As per claims 19-22 Sands discloses that an LMS algorithm is used to update all 
the FIRs (page 9 section 2.6). Sands and Sakaguchi Sands are analogous art because 
they are from the same field of endeavor. At the time of the invention, it would have 
been obvious to a person of ordinary skill in the art to incorporate nonlinear estimator 
disclosed by Sands in the optical fiber channel disclosed by Sakaguchi. The 
suggestion/motivation for doing so would have been to minimize the means-squared 
error (Sands abstract). Therefore, it would have been obvious to combine Sands and 
Sakaguchi to obtain the invention as specified in claim 19-22. 

Claims 39 and 42 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Agarossi ("An effective Non Linear Receiver for high density optical disk", IEEE 
Global Telecommunications Conference, 1998. GLOBECOM 98. The Bridge to Global 
Integration, IEEE Volume 6, 8-12 Nov. 1998 Page(s): 3374 - 3378 vol.6) in view of 
Sands ("Non-linear identification on the digital magnetic recording channel", Twenty- 
Fifth Asilomar Conference on Signals, Systems and Computers, 4-6 Nov. 1991 
Page(s):6 - 10 vol.1). Agarossi discloses claims 37 and 40. Agarossi doesn't discloses 
providing the value of the received signal as an address to a look up table; and looking 
up the stored value as the actual value transmitted. Sands discloses providing the value 
of the received signal as an address to a look up table (pages 6-8; abstract and section 
2.4); and looking up the stored value as the actual value transmitted (pages 6-8; 
abstract and section 2.4). Agarossi and Sands are analogous art because they are from 
the same field of endeavor. At the time of the invention, it would have been obvious to 
a person of ordinary skill in the art to incorporate in the optical channel receiver 
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disclosed by Sakaguchi nonlinear estimator disclosed by Sands. The 
suggestion/motivation for doing so would have been to minimize the means-squared 
error (Sands abstract). Therefore, it would have been obvious to combine Agarossi and 
Sands to obtain the invention as specified in claims 39 and 42. 

Claims 43, 44, 46, and 49 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sakaguchi (US 4747094) in view of Agarossi ("An effective Non 
Linear Receiver for high density optical disk", IEEE Global Telecommunications 
Conference, 1998. GLOBECOM 98. The Bridge to Global Integration. IEEE Volume 6, 
8-12 Nov. 1998 Page(s):3374 - 3378 vol.6). 

As per claims 43 and 46 Sakaguchi discloses a method for detecting digital data 
modulated on an optical signal and received over an optical channel, the method 
comprising converting the optical signal to an electrical signal (figure 1 column 4 lines 
25-58); converting the electrical signal to a multibit digital representation (column 9 lines 
24-25, the signal is a digital signal); estimating distortion introduced in the optical signal 
by the optical channel (figure 1 column 4 lines 25-58). Sakaguchi doesn't specifically 
disclose compensating the multibit digital representation for the distortion; and detecting 
the digital data from the compensated multibit digital representation. Agarossi discloses 
converting the electrical signal to a multibit digital representation (page 3377 section 4); 
estimating distortion introduced in the optical signal by the optical channel (figure 1 
pages 3374-3375 section 2.1; pages 3375-3376 section 3.1); compensating the multibit 
digital representation for the distortion (figure 1 pages 3376-3377 section 3.2); and 
detecting the digital data from the compensated multibit digital representation (figure 1 
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pages 3376-3377 section 3.2). Sakaguchi and Agarossi are analogous art because they 
are from the same field' of endeavor. At the time of the invention, it would have been 
obvious to a person of ordinary skill in the art to incorporate in the optical channel 
receiver disclosed by Sakaguchi nonlinear estimator disclosed by Agarossi. The 
suggestion/motivation for doing so would have been to reduce the nonlinear ISI 
(Agarossi abstract). Therefore, it would have been obvious to combine Sakaguchi with 
Agarossi to obtain the invention as specified in claims 43 and 46. 

As per claims 44 and 49, Sakaguchi and Agarossi disclose claims 43 and 46. 
Agarossi also discloses estimating in a Volterra Kernel estimator the distortion 
introduced in the optical channel (figure 1 pages 3376-3377 section 3.2). Sakaguchi 
and Agarossi are analogous art because they are from the same field of endeavor. At 
the time of the invention, it would have been obvious to a person of ordinary skill in the 
art to incorporate in the optical channel receiver disclosed by Sakaguchi nonlinear 
estimator disclosed by Agarossi. The suggestion/motivation for doing so would have 
been to reduce the nonlinear ISI (Agarossi abstract). Therefore, it would have been 
obvious to combine Sakaguchi with Agarossi to obtain the invention as specified in 
claims 44 and 49. 

Claims 23-36, 45 and 50 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sakaguchi (US 4747094) in view of Agarossi ("An effective Non 
Linear Receiver for high density optical disk", IEEE Global Telecommunications 
Conference, 1998. GLOBECOM 98. The Bridge to Global Integration. IEEE Volume 6, 
8-12 Nov. 1998 Page(s):3374 - 3378 vol.6), and further in view of Sands ("Non-linear 
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identification on the digital magnetic recording channel", Twenty-Fifth Asilomar 
Conference on Signals, Systems and Computers, 4-6 Nov. 1991 Page(s):6 - 10 vol.1). 

As per claim 23 and 30 Sakaguchi discloses converting the optical signal into an 
electrical signal (figure 1 column 4 lines 25-58). Sakaguchi doesn't specifically disclose 
summing the electrical signal with a correction signal; providing the summed signal to a 
detector; detecting the summed signal to produce decisions; providing the decisions to 
a nonlinear channel estimator; and estimating the correction signal in the nonlinear 
channel estimator. Agarossi discloses an equalizer summing the electrical signal with a 
correction signal (abstract; figure 1 page 3376 section 3.2); providing the summed 
signal to a detector (figure 1 Viterbi detector pages 3376-3377 section 3.2); detecting 
the summed signal to produce decisions (figure 1 a n pages 3376-3377 section 3.2). 
Sakaguchi and Agarossi are analogous art because they are from the same field of 
endeavor. At the time of the invention, it would have been obvious to a person of 
ordinary skill in the art to incorporate in the optical channel receiver disclosed by 
Sakaguchi nonlinear estimator disclosed by Agarossi. The suggestion/motivation for 
doing so would have been to reduce the nonlinear ISI (Agarossi abstract). Sands 
disclose providing the decisions to a nonlinear channel estimator (figure 1 x k pages 6-7 
section 2.1); estimating the correction signal in the nonlinear channel estimator (figure 1 
Yk - 9k pages 6-8 section 2.1 and 2.5); and adapting the estimating in the nonlinear 
channel estimator in accordance with the decisions (page 9 section 2.6). Sakaguchi and 
Sands are analogous art because they are from the same field of endeavor. At the time 
of the invention, it would have been obvious to a person of ordinary skill in the art to 
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incorporate in the optical channel receiver disclosed by Sakaguchi nonlinear estimator 
disclosed by Sands. The suggestion/motivation for doing so would have been to 
minimize the means-squared error (Sands abstract). Therefore, it would have been 
obvious to combine Sakaguchi with Agarossi and Sands to obtain the invention as 
specified in claims 23 and 30. 

As per claims 24 and 31 Sands discloses accepting the decisions (figure 1 x k 
pages 6-7 section 2.1); predicting the inter-symbol interference of the channel in a 
nonlinear channel estimator (figure 1 y k - y k pages 6-8 sections 1 Introduction, 2.1 and 
2.5); and forming a correction signal from the predicted inter-symbol interference (figure 
1 Yk - 9k pages 6-8 sections 1 Introduction, 2.1 and 2.5). Sakaguchi and Sands are 
analogous art because they are from the same field of endeavor. At the time of the 
invention, it would have been obvious to a person of ordinary skill in the art to 
incorporate in the optical channel receiver disclosed by Sakaguchi nonlinear estimator 
disclosed by Sands. The suggestion/motivation for doing so would have been to 
minimize the means-squared error (Sands abstract). Therefore, it would have been 
obvious to combine Sakaguchi with Agarossi and Sands to obtain the invention as 
specified in claims 24 and 31. 

As per claims 25 and 32 Sands discloses providing the decisions to a plurality of 
Volterra Kernels (page 7 section 2.2); and summing the output of the plurality Volterra 
Kernels to form a correction signal (page 7 section 2.2). Sakaguchi and Sands are 
analogous art because they are from the same field of endeavor. At the time of the 
invention, it would have been obvious to a person of ordinary skill in the art to 
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incorporate in the optical channel receiver disclosed by Sakaguchi nonlinear estimator 
disclosed by Sands. The suggestion/motivation for doing so would have been to 
minimize the means-squared error (Sands abstract). Therefore, it would have been 
obvious to combine Sakaguchi with Agarossi and Sands to obtain the invention as 
specified in claims 25 and 32. 

As per claims 26 and 33 Sands discloses comparing the predicted inter-symbol 
interference to inter-symbol interference in the electrical signal (pages 8-9 section 2.5); 
and updating the Volterra Kernels based on the result (page 9 section 2.6). Sakaguchi 
and Sands are analogous art because they are from the same field of endeavor. At the 
time of the invention, it would have been obvious to a person of ordinary skill in the art 
to incorporate in the optical channel receiver disclosed by Sakaguchi nonlinear 
estimator disclosed by Sands. The suggestion/motivation for doing so would have been 
to minimize the means-squared error (Sands abstract). Therefore, it would have been 
obvious to combine Sakaguchi with Agarossi and Sands to obtain the invention as 
specified in claims 26 and 33. 

As per claims 27 and 34 Sands discloses using a LMS (Least Means Squared) 
algorithm to update the Volterra Kernels (page 9 section 2.6). Sakaguchi and Sands are 
analogous art because they are from the same field of endeavor. At the time of the 
invention, it would have been obvious to a person of ordinary skill in the art to 
incorporate in the optical channel receiver disclosed by Sakaguchi nonlinear estimator 
disclosed by Sands. The suggestion/motivation for doing so would have been to 
minimize the means-squared error (Sands abstract). Therefore, it would have been 
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obvious to combine Sakaguchi with Agarossi and Sands to obtain the invention as 
specified in claims 27 and 34. 

As per claims 28 and 35 Sands discloses providing the data decisions as an 
address into a look up table (abstract); outputting a value stored in the look up table as 
the predicted inter-symbol interference (pages 7-8 section 2.4); comparing the predicted 
inter-symbol interference to the inter-symbol interference in the electrical signal (pages 
8-9 section 2.5); and updating the value stored in the look up table based on the result 
(page 9 section 2.6). Sakaguchi and Sands are analogous art because they are from 
the same field of endeavor. At the time of the invention, it would have been obvious to 
a person of ordinary skill in the art to incorporate in the optical channel receiver 
disclosed by Sakaguchi nonlinear estimator disclosed by Sands. The 
suggestion/motivation for doing so would have been to minimize the means-squared 
error (Sands abstract). Therefore, it would have been obvious to combine Sakaguchi 
with Agarossi and Sands to obtain the invention as specified in claims 28 and 35. 

As per claims 29 and 36 Sands discloses using a LMS (Least Means Squared) 
algorithm (page 9 section 2.6). Sakaguchi and Sands are analogous art because they 
are from the same field of endeavor. At the time of the invention, it would have been 
obvious to a person of ordinary skill in the art to incorporate in the optical channel 
receiver disclosed by Sakaguchi nonlinear estimator disclosed by Sands. The 
suggestion/motivation for doing so would have been to minimize the means-squared 
error (Sands abstract). Therefore, it would have been obvious to combine Sakaguchi 
with Agarossi and Sands to obtain the invention as specified in claims 29 and 36. 
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As per claims 45 and 50, Sakaguchi and Agarossi disclose claims 43 and 46. 
Sakaguchi and Agarossi don't disclose estimating in a lookup table estimator the 
distortion introduced in the optical channel. Sands discloses estimating in a lookup table 
estimator the distortion introduced in the optical channel (abstract and pages 7-8 
section 2.4). Sakaguchi and Agarossi are analogous art because they are from the 
same field of endeavor. At the time of the invention, it would have been obvious to a 
person of ordinary skill in the art to incorporate in the optical channel receiver disclosed 
by Sakaguchi nonlinear estimator disclosed by Agarossi. The suggestion/motivation for 
doing so would have been to reduce the nonlinear ISI (Agarossi abstract). Therefore, it 
would have been obvious to combine Sakaguchi with Agarossi to obtain the invention 
as specified in claims 45 and 50. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Agarossi (US 6600794 B1) discloses a method and device for 
nonlinear maximum likelihood sequence estimation by removing non-linear inter- 
symbol-interference (ISI) from a received signal similar to the reference used in the art 
rejection of the present Office action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Juan A. Torres whose telephone number is (571) 272- 
31 19. The examiner can normally be reached on Monday-Friday 9:00 AM - 5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mohammad H. Ghayourcan be reached on (571) 272-3021. The fax phone 
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number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Juan Alberto Torres 
12-05-2005 
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